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Research dur ing  the  above per iod was d i r e c t e d  f o r  t he  most p a r t  
toward the  eva lua t ion  of cooled and uncooled small passage connected t r ans -  
ducers .  

- t r ansduce r s  a s  a f f e c t e d  by passage length and conf igu ra t ion  was concluded and 
a t e c h n i c a l  no te  is i n  p repa ra t ion .  E f f o r t s  t o  improve upon the  labora tory  
eva lua t ion  equipment and a s soc ia t ed  systems were made and work on the  development 
of a computer program t o  y i e l d  phase and amplitude r a t i o  v s  frequency was in t en -  
s i f i e d .  Although rocket  motor t e s t s  cont inued,  emphasis was placed on t h e  
l abora to ry  eva lua t ion  of t he  l a r g e  number of t ransducers  which became a v a i l a b l e  
dur ing  the  las t  weeks of t he  research  i n  an  e f f o r t  t o  complece a s  many evalu-  
a t i o n s  a s  poss ib l e  p r i o r  t o  r e l eas ing  the equipment t o  B a t t e l l e  Memorial 
I n s t i t u t e .  Contact was maintained with instrument  manufacturers ,  NASA t e c h n i c a l  
personnel  and o the r  u se r s  of t ransducers .  A smooth t r a n s i t i o n  of the  labora tory  
e v a l u a t i o n  techniques is  assured  by the  v i s i t s  of personnel  from the  B a t t e l l e  
Memorial I n s i t i t u e .  
shipped e a r l y  i n  July and t h a t  B a t t e l l e  w i l l  be se tup  for  eva lua t ions  sometime 
in AugustL 

A s p e c i a l  s tudy of t he  dynamic performance of small passage connected 

It is expected t h a t  t he  l abora to ry  equipment w i l l  be 
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1. Dyniaco W e 1  PT134 

(NASA CR OR TMX-OR AD NUMBER) 

Evalua t ion  of t h e  Mode1 PT134 t r ansduce r s  has  been g r e a t l y  r e t a rded  

LabUratOry evahrition ctad r0Cbt  motor te8t8, perfomied on a ceranic 
due t o  e l e c t r i c a l  f a i l u r e  of t he  l a s t  a v a i l a b l e  u n i t  e a r l y  i n  t h i s  research  
period. 
coated iastruraeat returned to Princeton late i n  the  per iod ,  again revealed a 
hr8 t flaw through the truloduccr body from the laborat 
equi wooled racket chamber wall. Hew iarrtrumeate. which 
had the caobnt pessrrgss d i f i a d  are expected s h o r t l y  and heat tram 
s t u d i e s  w i l l  cont inue dur ing  Ju ly  and August. A s p e c i a l  water cooled adaptor ,  . - *  

* This research  is  supported under NASA Cont rac ts  NASr-36 and NAS8-11216. 



d e s i p e d  i o  con-crol t ransducer  environment i s  near ing comple'iion and w i l l  be 
used a s  an a i d  i n  studyin:: che h e a i  trans;eL a s p e c t s  of  the cooled f l u s h  
diaphra-p t ransducers .  

2 .  Kis ' i ler  Instrument Corporation 

( a )  Model G l G A  

Rocket motor tescs at- 300 p s i 2  and 1200 p s 2 ~  chamber pressi t re  
and condi:ions o f  f u l l y  developed conLusi;ion i n s t a b i l i t y ,  i n  which a c o p e - - -  
consLan'Lan iheL-nocouple assembly replaced :he Kist ler  601A miniature qua r t z  
: :ansaucer i n  Lhe G16L adap to r ,  ievealeci c l i a p h r a p  temperatui-es exceeding 
t h a t  a l l o m b l e  fo:.: <he GOlA "Lansducei-. Followin2 d i scuss ions  t r i i h  
fac ' iurei . ,  i t  ?:as decided thaL rocke-i: CesLilnZ f o r  the mode1 5lC-A t.~oul;I ?IC 

c a i i i e d  t o  dcs.2r.uccion of t he  t ransducer  Oi adaptor .  However, i n  'ihe e'" L L 0 L . L  

t o  complete as many l abora to ry  eva lua t ions  as p o s s i b l e  p r i o r  t o  removin;: t h e  
eva lua t ing  equipment t o  B a t t e l l e  Memorial I n s t i t u t e ,  rocke t  noLor t e s t i n g  was 
reduced t o  a minimum and the  6lGA assembly s e t  a s i d e  f o r  t e s t i n g  at a later 
da te .  

(b) Hodel 61611 

Prel iminary eva lua t ion  of t h e  helium bleed  v e r s i o n s  of t he  
K i s t l e r  600 s e r i e s  assembl ies  was  i n t e r rup ted  by the  appeaiance of new and 
improved inst ruments  and t h e  recal l  oi' previous models of adap te r l t r ansduce r  
assembl ies  on c o n s i z m e n t  t o  Pr inceton.  A pre l iminary  eva lua t ion  of t he  
l a t e s t  model GlGII has been completed and i-ocket motor t e s t  d a t a  i s  c u r r e n t l y  
being analyzed. 

3 .  Aerojet  General Corporation 

(a) Model HB3X-1 

A t e c h n i c a l  no te  on the ex tens ive  work done wi th  t h i s  AGC version 
of t h e  Princeton Small  Fassage Technique was prepared f o r  d i s t r i b u t i o n  a s  Aery 
n a u t i c a l  Engineer ing Report  No, 5 9 5 0 .  
p s i g  and 1200 ps ig  chamber p re s su re  y ie lded  very favorable  r e s u l t s .  
e r o s i o n  of t h e  uncooled small passage probe occurred du r ing  t e s t i n g  and a small 
amount of thermal d r i f t  was no t i ced .  
compensation and w i l l  resume wi th  dynamic compensation a f t e r  t h i s  te rmina l  per iod 
of r e sea rch .  

A series of rocke t  motor tests a t  500 
Some 

Tes t ing  w a s  performed without  dynamic 

(b)  Model HB4X-1 

A model 'X34X-1, on consignment from Marshal l  Space F l i g h t  Cen- 
ter, ha8 been evaluated.  
amplituded r a t i o  a t  a lower resonant  frequency than the preceding HB3X-1 model. 
Time d i d  no t  permit the  cons t ruc t ion  of a compensating f i l t e r  and rocket motor 
t es t s  without  dynamic compensation art? in -progress .  

Dynamic  t e s t i n g  i n  t h e  l a b o r a t o r y  y ie lded  a higher 
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4 .  E l a s t r o n i c s  EBL 609 N/P 

Severa l  a t tempts  t o  eva lua te  t h i s  instrument i n  the  l abora to ry ,  p r i o r  
t o  rocke t  motor t e s t i n g ,  were unsuccessful .  One of two u n i t s  f a i l e d  dur ing  tests 
made ' t o  e s t a b l i s h  a coolan t  f l o w  and coolan t  pressure  r a t i n g .  The second u n i t  
f a i l e d  du r ing  s t a t i c  tests performed t o  accu ra t e ly  determine s e n s i t i v i t y ,  l i nea r -  
i t y ,  h y s t e r e s i s ,  zero  output  s h i f t  with coolan t  pressure  and zero  output  d r i f t .  
Attempts t o  recover these  instruments  by u l t r a - son ic  c l ean ing ,  vacuum-oven dry- 
i ng  and cu r ing  i n  a dry  box f a i l e d  and f u r t h e r  eva lua t ion  of t h e  EBL 6009 N/P 
was abandoned. 

5. Photocon Research Products  

(a) Model PRP 395 

A s p e c i a l  model PRP 395 t ransducer  assembly, bea r ing  a cooled 
flame s h i e l d  s i m i l a r  t o  the  Model 352A previously eva lua ted  i n  t h i s  research  
bu t  g r e a t l y  reduced i n  s i z e ,  was evaluated i n  the  l abora to ry .  S t a t i c  t e s t s  and 
response t o  a shock pressure  input  were s a t i s f a c t o r y  bu t  dynamic response wi th in  
t h e  range of 500 c p s  t o  10K cps  w a s  unsa t i s f ac to ry .  
sembly was not  a product ion instrument but  a developmental i t e m  which apparent ly  
needed f u r t h e r  modi f ica t ion ,  completion of t he  eva lua t ion  w a s  de fe r r ed  i n  favor  
of o t h e r  work. 

Since t h e  t ransducer  as- 

(b) Model PRP 200 

The PRP 200, which u t i l i z e s  i n  O-r ing sea led  a b l a t i v e  p i s t o n  a s  
a medium between t h e  pressure  source and a s i l i c o n  semi-conductor s t r a i n  gage 
t r ansduce r ,  exh ib i t ed  undes i rab le  a c c e l e r a t i o n  e f f e c t s  when subjec ted  t o  a 
shock p res su re  input  and a poor dynamic response t o  a s inuso ida l  pressure  source 
i n  t h e  l abora to ry .  Rocket motor tests w i l l  be made however t o  determine t h e  e f -  
f e c t i v e n e s s  of t he  a b l a t i v e  p i s t o n  with r e spec t  t o  h e a t  f l u x  c a p a b i l i t i e s .  

Laboratory Equipment and Techniques 

1. Small Passage Technique 

The s tudy  of passage length  and i n t e r n a l  geometry e f f e c t s  on 
t h e  dynamic performance of small passage connected t r ansduce r s  cont inued and a 
t e c h n i c a l  note (Aeronaut ical  Engineer ing Report No. 595q) is i n  prepara t ion .  

The Pr ince ton  Advanced Cooled Probe Adaptor (GL029) y ie lded  the  
expected good performance i n  t h e  labora tory  wi th  a f l a t  dynamic response t o  
2500 c p s  and a peak amplitude r a t i o  of 11,500 cps .  Mechanical f a i l u r e  of t he  
cooled adaptor  body from e x t e r n a l  pressure  prevented rocke t  motor t e s t i n g  and 
the un i t  w i l l  be sectioned in an e f f o r t  t o  determine t h e  cause of f a i l u r e .  

2. Sinueoidal Ressure Generator 

Some improvement i n  p e r f o m n c e  of t he  SPG r e s u l t e d  from reducing 
volume by i n s e r t i n g  a s t a i n l e s s  s t e e l  sleeve i n  t h e  test chamber. 
d e s i r a b l e  f requencies  probably o r i g i n a t i n g  i n  the  extended passages t o  the  i n l e t  

However, urr 



and o u t l e t  nozzles  hampered tes t  da t a  a n a l y s i s  e s p e c i a l l y  i n  determining phase 
vs frequency in small passage connected t ransducers .  The s l eeve  was rcmoved 
from t h e  tes t  chamber f o r  t he  r e m i n d e r  of t he  research  per iod and t i m e  d i d  
no t  allow f o r  t h e  des ign  and manufacture of a new t e s t  chamber. 

3.  Shock Tube 

Development of a computer program f o r  determining phase-and ampli- 
tude  r a t i o  vs  frequency from photographed shock tube d a t a  d isp layed  on an os- 
c i l l o s c o p e  cont inued.  Resu l t s  of t h i s  e f f o r t  w i l l  be publ ished s h o r t l y  i n  
Aeronaut ical Engineering Report  No. 595s. 

Other Work 

Severa l  t e f l o n - f i l l e d  s t a i n l e s s  s t e e l  s p i r a l  wound gaske t s ,  de- 
veloped previous ly  i n  t h i s  research  i n  coopera t ion  wi th  t h e  F l e x i t a l l i c  Gasket 
Company, were coated wi th  a .005 inch layer of Kel-F p l a s t i c  t o  t ake  up s l i g h t  
i r regular i t ies  i n  t ransducer  gaske t  seats and a l s o  t o  rcducc! the  minimum re- 
qui red  torque f o r  s a t i s f a c t o r y  sea l ing .  
material but  coated wi th  t e f l o n  were suppl ied  by the  above gasket  company f o r  
t e s t i n g  . 

A number of gaske ts  without  t h e  f i l l e r  

A number of instruments  and s i g n a l  condi t ion ing  equipment were 
procured on a loan b a s i s  a s  an a d d i t i o n a l  e f f o r t  i n  improving upon labora tory  
eva lua t ing  equipment and techniques.  These included power s u p p l i e s ,  a m p l i f i e r s ,  
d i g i t a l  vo l tme te r s ,  a phase meter and a n  osc i l loscope .  

Hardware necessary t o  adapt t h e  l a t e s t t r a n s d u c e r s  t o  labora tory  
equipment and t o  the rocke t  motors was designed and procured. 

Time was given t o  br inging  drawings,  eva lua t ing  procedures and 
t h e  Transducer Target  C h a r a c t e r i s t i c s  up t o  da t e .  I n  add i t ion ,  rime was de- 
voted t o  t r a i n i n g  and f a m i l i a r i z i n g  Bat te l le  personnel  i n  the  use of laborn- 
t o r y  equipment and eva lua t ing  procedures and a l s o  t o  the  p repa ra t ion  of oper- 
ation and maintenance i n s t r u c t i o n s .  Although t h e  e f f o r t  t o  improve labora tory  
evaluation equipment was reduced, e s p e c i a l l y  dur ing  t h e  last  month of t he  re- 
search, every  e f f o r t  was made t o  insure  t h e  s a t i s f a c t o r y  working cond i t ion  of 
a l l  equiparent before  removal t o  B a t t e l l e .  
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